Many diffusion tensor tractography (DTT) studies have reported on the topography of transcallosal fibers (TCF). However, little detailed anatomical information on TCF that can be easily applied for clinical purposes is known. Using probabilistic DTT, we attempted to determine the anatomical location of the TCF for motor and sensory function in the human brain. A total of 51 healthy subjects were recruited for this study. Diffusion tensor images (DTIs) were obtained at 1.5 T, and four TCF for the premotor cortex (PMC), the primary motor cortex (M1) for hand and leg, and the primary somatosensory cortex (S1) were obtained using FMRIB software. Locations of the TCF were defined as the highest probabilistic location on the midsagittal slice of the corpus callosum. We measured distances between the most anterior and posterior points of the corpus callosum. The relative mean distances of the highest probabilistic location for the precentral knob PMC (Brodmann area 6 anterior to the precentral knob), hand M1, leg M1, and precentral knob S1 (postcentral gyrus posterior to the precentral knob) TCF were 48.99%, 59.78%, 67.93%, and 73,48% from the most anterior point of the CC, respectively. According to our findings, the precentral knob PMC, hand M1, leg M1, and precentral knob S1 TCF were located at the anterior body, posterior body, posterior body, and isthmus according to Witelson's classification, respectively.
Introduction
The corpus callosum (CC) is the largest white matter fiber bundle connecting the two hemispheres of the brain [1, 2] . Therefore, injury of the CC can result in various and severe manifestations depending on the location of the lesion, such as callosal disconnection syndrome (CDS), which is characterized by impairment of interhemispheric transfer of information due to interruption of transcallosal fibers (TCF) [3] [4] [5] [6] . In addition, the CC has been a target structure for surgery to control seizure and for tumor resection [7] . Therefore, exact anatomical information on TCF, which are related to cerebral function, could be important to neuroscience clinicians.
In the past, because conventional brain CT and MRI cannot visualize the connection of the hemispheres by the TCF, assessment of TCF has been difficult. By contrast, recent advancements in diffusion tensor tractography (DTT), derived from DTI, have now allowed visualization of the architecture and integrity of TCF in three dimensions [8] [9] [10] [11] . Many DTT studies have reported on the topography of TCF [12] [13] [14] [15] [16] [17] [18] [19] [20] [21] . However, little is known about detailed anatomical information on TCF that can be easily applied for clinical purposes [14, 15, 22] . In the current study, using DTT, we attempted to determine the anatomical location of the TCF for motor and sensory function in the human brain.
Subjects and Methods

Subjects
A total of 51 healthy, right-handed subjects (31 men, 20 women; mean age 33. 10 ± 8.26 years; range 20~49 years) with no previous history of neurological, psychiatric, or physical illness were recruited for this study. All subjects understood the purpose of the study, and provided written, informed consent prior to participation. The study protocol was approved by our Institutional Review Board.
Data acquisition
DTIs were acquired using a sensitivity-encoding head coil on a 1.5 T Philips Gyroscan Intera unit 
Results
The Leg M1 TCF were reconstructed in all 51 subjects. However, the hand M1 TCF were reconstructed in 41 (80.0%) of 51 subjects, and the precentral knob PMC and precentral knob S1 TCF were reconstructed in 36 (70.6%) of 51 subjects. Considering all of the results, all four TCF were reconstructed in 32 (62.7%) of 51 subjects.
We performed data analysis for the 32 subjects in whom all four TCF were reconstructed. A summary of the mean distances of the highest probabilistic locations for each TCF in the CC is shown in Table 1 for the PMC transcallosal fibers (TCF) (green color), the precentral knobs of both hemispheres for the primary motor cortex (M1) TCF (red color), the leg somatotopies of both hemispheres for the leg TCF (blue color), and the primary somatosensory cortices (S1) of both hemispheres for the S1 TCF (yellow color). The target ROI was placed on the corpus callosum at the midsagittal slice (right). reported that the premotor TCF were located in the mid-body region and the M1 TCF were located posterior to the premotor region, followed by the S1 tract [14] . They also reported the Talairach coordinates with maximal connectivity probability of the TCF. During the same year, using motor area, dorsal PMC, M1, and S1) in the sagittal CC in 21 normal subjects [22] .
According to results of our study, the relative mean distances of the highest probabilistic locations for the precentral knob PMC, hand M1, leg M1, and precentral knob S1 TCF were to results of previous DTI studies [13] [14] [15] [16] 20] .
Three previous DTI studies reported Talairach coordinate data of TCF topography [14, 15, 22] , however, it is not easy to apply such data in clinical practice. Here, however, we reported topography data on TCF that can be easily applied in the clinical field and based on a larger number of subjects compared with previous studies, as it was reported that the topography of the CC shows wide individual variation [2] .
In conclusion, we investigated the anatomical locations of the TCF for motor sensory function; according to our findings, the relative mean distances of the highest probabilistic locations precentral knob PMC, hand M1, leg M1, and precentral knob S1 TCF were 48.99% (anterior body), 59.78% (posterior body), 67.93% (posterior body), and 73.48% (isthmus) between the most anterior and posterior points of the CC. We believe that these results will be helpful to neuroscience clinicians in clinical practice. However, the limitations of DTI should be considered. DTT is a powerful anatomic imaging tool for demonstration of gross fiber architecture; however, due to partial volume effect and fiber crossing, it has significant limitation in reconstruction of neural tracts [13, [28] [29] [30] . In this study, although the leg M1 TCF were reconstructed in all 51 subjects, the precentral knob PMC and precentral knob S1
TCF were reconstructed in only 36 (70.6%) of 51 subjects. Therefore, we think that, in order to overcome this limitation, conduct of further studies would be necessary. On the other hand, clinical correlation studies are also encouraged. Values indicate means (±standard deviations); M1: primary motor cortex; S1: primary somatosensory cortex; PMC: premotor cortex; TCF: transcallosal fibers. Post-hoc LSD test was used for comparisons of diffusion tensor image parameters; *: in precentral knob PMC TCF and hand M1 TCF. †: in precentral knob PMC TCF and leg M1 TCF. ‡: in precentral knob PMC TCF and precentral knob S1 TCF. §: in hand M1 TCF and leg M1 TCF. //: in hand M1 TCF and precentral knob S1 TCF. ¶: in leg M1 TCF and precentral knob S1 TCF.
